Background: The aim of this study was to investigate the psychometric properties of Social Capital Questionnaire (SCQ) developed by Onyx and Bullen (2000) among a sample of medical science students in Tehran University of Medical Sciences, Iran and to compare the factor analysis with findings from two previous studies in Australia and the United States. Methods: Multistage cluster sampling was employed to recruit 293 medical science students (Male: 95/Female: 198) from 7 faculties in Tehran University of Medical Sciences. After translating SCQ into Persian applying back-translation technique and three-stage consensus panel, the questionnaires administered to the respondents and they were asked to complete them. Statistical Analysis was performed using SPSS version 16.0 for Windows.
Introduction
Generally, there are associations between the concept of social capital and social and civic participation as well as networks of cooperation and solidarity (1) . The existing literature is rife with different definitions, conceptualizations and perspectives in social capital area. For example, Bourdieu's distinct perspective on social theory of forms of capital (2) in contrast to Putnam's perspective on communication line of polit-ical thinking (3) and Coleman's exposition of "family social capital" (4) are three distinct schools of thought which currently well known in the published literature. Despite these different definitions and perspectives, there is a slowly growing general agreement on social capital definition in the health field (5) , which referred to as ''social networks and their associated norms of reciprocity'' (6) . Social capital is composed of the features of social organization and integration that makes co-operation easier for reciprocal advantage (5) . This comprises the social relations which allow individuals and/or communities to obtain preferred goals (4) as well as the features of social life like networks, norms and trust in others which allow participants to act together in a more effective manner to follow jointly held objectives (3) .
Social capital has been associated with a variety of health outcomes. Organizational 'membership density'-the number of organizations to which people belong-and 'social trust'-whether or not someone can 'trust most people'-as social capital indicators consisting with structural/cognitive framework, have been associated with better health status (7) , decreased mortality (8) (9) , and decreased violence (10) . Additionally, the numbers of literatures linking health behaviors in the developing countries to social capital are few. For example, a study conducted in Kermanshah (a Western city close to the place the current study conducted) found that there are associations between social capital and mental health of the immigrants living in their new society (11) . Moreover, a study in India showed that performing a community-empowerment program could lead to higher participation in childhood immunizations (12) .
Searching literature in the area of instrumentation of social capital with theoretically based instruments shows that the focus of these studies are on creating new instruments instead of trying to replicate or modify an existing one (13) . As psychometric testing or standardization of these new instruments has not been subjected, their interpretation and generalization have become difficult (14) . Therefore, conducting such studies which test psychometric properties of an instrument in different languages may be useful in interpreting and generalizing results found in different studies.
The Social Capital Questionnaire (SCQ) is the outcome of a work conducted by Onyx and Bullen (15) (16) (17) from the Center for Australian Community Organizations and Management (CACOM) in order to measure the concept of social capital. In order to define a conceptual framework for social capital and develop the questions for the survey instrument, Onyx and Bullen applied a comprehensive literature reviews and discussions through expert panels including academician and practitioners. The questions were designed to assess the dimensions believed to stand for social capital. These dimensions included trust /perceived safety, values of self, personal empowerment, diversity/openness, participation in the local community, reciprocity, relations within the workplace, and attitudes toward government. The original SCQ comprised 68 items, along with 17 additional demographic items. After administrating the SCQ to 1211 adults in rural and urban areas of New South Wales, Australia, the initial psychometric properties were investigated. Factor analysis of the instrument showed a factor structure very similar to the initial theoretical conceptualization. These eight factors included Proactivity in a Social Context, Feelings of Trust and Safety, Tolerance of Diversity, Value of Life, Family and Friends Connections, Neighborhood Connections, Formal Participation in Local Community, and Work Connections. Based on factor loadings and item-total correlations, 36 best items, were retained from the original 68 social capital items. The internal consistency, using Cronbach's Coefficient Alpha estimated to be 0.84 for the 36 items with item-total correlations in the range of 0.25-0.45 which indicated a significant but not redundant contribution from each item. The results of their study approved the psychometric strength of their newly developed SCQ.
After a few years, O'Brien et al., (13) in the United States administered a revised version of the instrument as part of a larger study designed to measure individual perceptions of social capital, sense of community, and fear of crime in an effort to ''tease apart" the interaction of these constructs and their relationship with the fear of crime. They reported the psychometric properties of the SCQ in a separated article (13) . The Australian research team's SCQ was adapted before use. For example, the original self-administered and pencil instrument was altered for telephone administration. After collecting data applying this instrument, Exploratory Factor Analysis (EFA) was conducted to evaluate the factor structure of the revised SCQ. At the end of the study, O'Brien et al., (13) discovered a similar factor structure to that found in the initial study and concluded that the Onyx and Bullen SCQ were worthy of more consideration as a practical instrument for health researchers and community agencies interested in social capital.
To the best of our knowledge, the number of studies investigated the psychometric properties of a social capital scale in Persian is few. Therefore, the aim of present study was to investigate the psychometric properties of Onyx and Bullen's instrument among a sample of medical science students in Tehran University of Medical Sciences, Iran and to compare the factor analysis with findings from two previous studies in Australia (15) and the United States (13).
Methods
Multistage cluster sampling was employed to recruit 360 medical students (Male: 95/Female: 198) from 7 depatrments in Tehran University of Medical Sciences, in 2011. The ratio of at least 10 subjects for each item (18) considered to estimate the sample size. Since the SCQ constituted 36 items, the sample size was considered to be 360 students. Among 10 departments existed in the university, seven were randomly selected. Students were recruited proportionally base on the department capacity (i.e., the higher capacity of the department, the higher recruitment). Students who attended regular academic senior courses were included in the study. At the first days of autumn semester, prior to the beginning of formal classes, the questionnaires were administered to the respondents and after considering the ethical issues they were guided for completing the questionnaires and then asked to complete them. The refusal rate among the students was low and 317 questionnaires completed by the students, with, the response rate of about 88%. Due to partial completion, 24 questionnaires excluded from the original data. Thus, the analysis conducted on the data was collected only from 293 respondents. Some demographic characteristics of the respondents are shown in Table 1 (15) .
Demographic Da t a Form included 8 questions and was developed by researchers to obtain dat a that are related to the participants and their the socio-demographic characteristics of t h e m , s u c h as a g e , gender, residency place, field of study, degree, economic and marital status and the number of family members.
For the present study, an original Persian translation of the SCQ was used as part of a larger study designed to investigate the relationship between social capital and mental health among a sample of medical sci- http://mjiri.iums.ac.ir ences students in Tehran, Iran. The focus of current study was only on investigating the psychometric properties of the Persian version of the 36 items SCQ. In order to achieve the Persian translation of SCQ, a back-translation technique (19) (20) was employed. Two Persian native translators (one specialist in the area of health education and behavior with experience in health sociology and one professional translator) translated the SCQ into Persian, independently. The formated translation was discussed in a first consensus panel (a specialist in the area of health education and behavior with experience in health sociology, a sociologist and two experts in health education) to achieve the first preliminary version. This consensus version was translated back to English by another translator (one English native professional translator) who had not seen the original English versions of the scale. In order to achieve a second preliminary version, the translation and back translation were discussed in a second consensus panel. These consensus versions completed by 20 students to confirm if all items of the questionnaire were understandable and included all the expected concepts and items without any redundancy. It found that the questionnaire was clear and well understood and therefore no cross-cultural modification made for them. Finally, a third consensus panel was formed to achieve the final version of the Persian SCQ (P-SCQ).
Statistical Analysis
Statistical Analysis was performed using SPSS version 16.0 for Windows. A p-value <0.05 was considered statistically significance. A series of descriptive statistic tests, independent sample t-test and One-way ANOVA tests were applied to describe and interpret the meaning of data. Exploratory Factor Analysis (EFA) was conducted to evaluate factor structure of the P-SCQ.
Results
The mean age of the study participants was 23.4 with the standard deviation of 2.7. Females (67.6%) and medical students (23.9%) constituted the majority of the respondents. Nearly, 46% of the participants had moderate economic status. For 43% of the respondents, the number of family members were more than 5. Moreover, using Cronbach's Coefficient Alpha, the internal consistency estimated to be 0.79 for the 36 items with item-total correlations were in the range of 0.19-0.58.
Applying a series of descriptive statistic tests, independent sample t-test and Oneway ANOVA tests, the characteristics of the respondents as well as the associations between the student s' characteristics and the mean score of the factors were investigated which is shown in Table 1 . Statistically significant differences were found in the factors "Feelings of Trust and Safety", "Tolerance of Diversity", and "Value of Life" by gender and field of study. The difference in "Feelings of Trust and Safety" and "Tolerance of Diversity" favored male gender but in "Value of Life" this difference was reversed. Moreover, there was a significant difference in "Family and Friends Connections" by degree and residential house space. More analysis of data showed that the mean score of the respondents living in a house with a space of about 100 m 2 and the baccalaureate students were more than the others, significantly.
The mean and standard deviations for each 36 P-SCQ items are shown in Table 2 . Overall, the score of items for all participants was moderate to low except for the following five items: "Some say that by helping others you are helping yourself in the long run. Do you agree?", "Does your area have a reputation for being a safe place?", "In the past week, how many phone conversations have you had with friends?", "How many people did you talk to yesterday?" and "Do you feel part of a team at work?". Exploratory Factor Analysis was performed to evaluate the factor structure of the P-SCQ. Although the previous studies conducted in Australia and United States had shown the expected factors, we chose to perform EFA could determine the best factors for our data. The factor structure of the P-SCQ was conducted applying the principal component factor analysis with varimax rotation. Twelve factors extracted with eigenvalues greater than 1 which altogether accounted for 76.23% of the total variance. Applying Cattell's scree test, between seven and eight factors were extracted. Then principal component factor extraction with varimax rotation with seven, eight, nine and twelve factor solutions were conducted.
In order to determine simple structure and the best solution, visual inspection and the hyperplane count were considered, respectively. When variables had high loadings on one factor and very low (close to zero) on the remaining factors, simple structure was obtained for a cleaner definition of the factor. Also, the hyperplane count is a value that reflects the number of basically zero loadings on one factor (21) . Better simple structure and higher hyperplane count was found on the eight factor solution. In order to interpret factors, the factor pattern coefficient values were considered. The least cut-offs for interpreting factor pattern coefficients has been recommended to be ranged between absolute values of 0.30-0.32, indicating 10% overlapping variance (22) . Hence, the cut-off of 0.30 was considered to include one item in interpretation of a factor (Table 3) .
Since the study population selected from medical sciences students hence, the number of employed participants was too low (only 12.5%). We chosed to exclude the items constituting the work connections factor in Table 3 . Instead, a new factor with one loaded item emerged from factor analysis called "Feeling of Safety at Night in the Area" (Factor 3 in the present study). For some of the factors, item loading on each factor was not similar with those of the previous studies conducted in Australia and the United States and for others item loadings was similar to those of previous studies (Table 4 ). For example, the "Value of Life" factor in this study, did not match the factor identified by previous studies (13, 15) . The original form of this factor was constituted from only two items: ''If you were to die tomorrow, would you be satisfied with what your life has meant?'' and ''Do you feel valued by society?''. But in the study conducted in the US, "Value of Life" comprised only one of those items along with items from other factors such as "Neighborhood Connections" and "ProActivity in a Social Context". These dissimilarities between different studies discussed in another expert panel to decide if the new bundles of items can be interpreted like the original title or a new ones was needed. Based on the bundles of items found in the present study, the title of some factors was changed (Tables 3 and 4) . Thus, factors with the title of "Feelings of Trust and Safety", "Formal Participation in the Community" and "Tolerance of Diversity" were changed to "Feelings of Trust and Safety in the Local Community", "Feeling of Trust for Formal Participation in the Community" and "Tolerance of Diversity and Social Participation", respectively.
As mentioned above, the cut-off of 0.30 was considered to include one item in in- 
In the past 6 months, have you done a favor for a sick neighbor? 5 5 2 Some say that by helping others you are helping yourself in the long run. Do you agree? If a stranger, someone different, moves into your street, would they be accepted by the neighbors? 9 Did not load 6
In terpretation of a factor. Considering the factor scores represented in Table 4 , it was clear that the score of items "How many people did you talk to yesterday?", "Does your local community feel like home?" and "Do you enjoy living among people of different lifestyles?" are 0.830, 0.786 and 0.787, respectively, which considered as high scores on its respected factor scales. In contrast, the score for item "can you get help from friends when you need it?" was 0.473, which considered as a low score on its represented factor scale. Table 5 shows the correlation of factors in the current study. The factor correlations were in the low (at the lowest 0.002 between the factors, "Feeling of Trust for Formal Participation in the Community" and "Pro-Activity in Social Context") to modest (at the highest 0.614 between the factors "Family and Friends Connections" and "Pro-Activity in Social Context") range.
Discussion
The present study investigated the psychometric properties of Onyx and Bullen's instrument among a sample of medical science students in Tehran University of Medical Sciences, Iran and compared the factor analysis with findings from two previous studies in Australia (15) and the United States (13) . The SCQ has been validated in several countries, including Australia (15), the U.S (13) and Northern Ireland (23). However, not only any Persian version of this index in Iran was not available nor validated social capital scale does exist in Persian. Therefore, we had to translate the SCQ into Persian language and tested its psychometric properties and validity.
As a whole, the results found in the present study support, moderately, the applicability and construct validity of the P-SCQ in an Iranian sample. In the present study all of the items loaded on, at least, one factor and, were similar to the findings of the previous studies (13, 15) , an eight factor analysis was derived from the Iranian sample. Moreover, 19 out of 36 items did not load on the expected factors, whereas in the study conducted in the U.S. Only 11 items did not load as expected. A possible reason for the differences found between item loadings in these studies might be due to variation in selected methodologies. In the study conducted in Australia the selected respondents were from rural, suburban and inner-city community completed a selfadministered questionnaire and in the US study, the data collected from a sample of adults living in a community in the Midwestern United States through telephone survey whereas in the present study, the respondents were medical sciences students. Another possible reason was due to the fewer relevancy of some items to the homogen sample of our study. Most of the students were single and living in dormitories apart from their family, and therefore, less likely to have relationship with neighbors, workmates and local community members.
The P-SCQ factor correlations were somewhat similar to those found by previous studies (13, 15) and some notable dif- http://mjiri.iums.ac.ir ferences were found. For instance, "Neighborhood Connections" and "Tolerance of Diversity" had a fair relationship (r=0.450) in the present study. But, in the previous studies this relation was moderate (r=0.21) (13) and weak (r=0.03) (15) , respectively. In the current study, the correlation between 'Formal Participation" and "Work Connections" was moderate (r = 0.220) which is similar to those found by O'Brien et al. (r= 0.29), but is in contrast to those found by Bullen and Onyx (r<0.01). In the studies conducted in Australia and the U.S., the correlations between "Family and Friends Connections" and "Pro-activity in Social Context" were moderate (r=0.37 and r=0.35), but high (r=0.61) in the present study.
In order to compare, more precisely, the discrepancies and similarities of the findings of the present study with those conducted in Australia and the US and, also, and also to make the psychometric properties of SCQ more obvious, the relationships between the factor scores and the student characteristics were investigated. Like findings in study conducted in Australia, were found little associations between the dimensions of social capital and demographic variables, except for some limited factors. For example, significant differences were found in "Feelings of Trust and Safety" and "Tolerance of Diversity" by gender and field of study. But, there was no significant difference in total social capital by the students' characteristics. These findings support the idea concluded by Bullen and Onyx (15) that social capital "is evidenced equally by rich and poor, men and women, all ages, and all educational levels". In contrast, the findings of this study did not support those of O'Brien et al. (13) who found that increased salary and higher education were significantly associated with greater scores on the most of social capital factors. Moreover, the results of our study showed that there is no association between social capital factors and the student's age, financial status and race. The lack of association between social capital dimensions and demographic characteristics may result from homogeneity of respondents. Since all respondents were university students, they had somewhat close demographic characteristics and therefore low variations in population.
For study which investigated the applicability of an international scale in a new community, considering the community's individuals as a primary research in society may obtain better understandings of differences between various studies. Moreover, since the similarity in labeling factors was somewhat moderate in the present study and because of variations in scale composition between different studies, it was difficult to compare these results to those with dimensions of social capital applying different social capital scales in different communities.
The results of current study showed that 19 out of 36 items did not load on the expected factors. There are several possibilities for these differences such as; the homogeneity of the sample, as noted before, as well as the irrelevancy of the items to the sample, and variation in research or statistical methodologies (13) . As a more significant possibility, the medical students in Iran (mean age ~21) may well have a different definition of Social Capital to those with English-speaking, home-owning, middle-aged residents of Australia/USA. Therefore, the differences found in the factor analysis between the studies may ascribed different types of populations studied. The authors believe that this reason along with the homogeneity of the sample, are the most probabilities for the differences found. Moreover, in agreement with O'Brien et al. (13) the term social capital was too broad and questionable to ever completely capture the mutual action between society and individuals with health and happiness. Also, due to its skeptical and wide dimensions especially in different communities with different cultures, collecting all its aspects together in a scale may be difficult and could cause variations in results of different studies.
Limitations
Although, the ratio of at least 10 subjects for each item (18) considered to estimate the sample size (360 students), the analysis performed on the data was from, only, 293 respondents. Considering the importance of sample size in comparing subgroups, the reader is cautioned that the sample size was somewhat low and the inferences drown from results may be interpreted with caution. Moreover, the findings had limitations in terms of generalizability beyond the Iranian community. The students of a medical sciences university are not representative of the whole society and so, complementary studies are recommended. Nonetheless, Iranian medical sciences students have different characteristics from those Australian and the US populations; therefore, the results were limited in terms of comparison between communities. Finally, as noted, the homogeneity of the sample may be another limitation of the present study. Despite the limitations noted, the results of the present study are useful in helping researchers to obtain more evidence for constructing a valid and reliable social capital instrument.
Conclusion
According to the results of the present study, the Persian version of SCQ demonstrated a moderate replicability, validity, and reliability. Further studies are required to help researchers in comparing various dimensions in multiple communities and also, in comparing the dimensions with other indicators of social capital and/or public health, like civic engagement, organizational membership records (13) , mental health and participation in health promotion programs. Finally, as Bullen and Onyx (15) noted, this instrument is a practical and useful theory-based tool for researchers, health sociologists and community agencies, and is now available in Persian.
